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UNMANNED LUNAR EXPLORATION AND THE NEED FOR A LUNAR ORBITER 
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pulsion Laboratory, Urey called for a stepped-up United 



States effort to explore Earth's natural satellite 
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However^ this approach would require more research and 
development .before NASA could pass judgment on its feasi- 
bility, Deciding that it did not have time to investigate 
this approach, the Office of Space Sciences proceeded with 
the Centaur-class Surveyor Orbiter. 
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JPL was experiencing with the Ranger Program acted as 





culties motivated officials in the Office of Space Sciences 
to review Surveyor Orblter plans with the objective of 


obtaining an orbiter independent of Centaur. The Office 
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such as balloon-borne telescopes. The RCA proposal would 
require major research and development of a better visual 
instrumentation system in order to be capable of satis- 
fying Apollo requirements, and this would be too costly in 
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creasing problems with the Ranger Program which further 


Influenced the progress of the Surveyor Program. The problems 
and the added pressure of the Apollo Program's newly In- 
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to Ctunmings in which he outlined the numerous study efforts 


already performed or in the process of completion. He 
pointed out the concern of NASA Headquarters about the 
growing disparity between the status of the Surveyor 
Program at JPL and that of the Centaur Program. He in- 
formed him that Headquarters had already proceeded to ex- 
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In view of these and other decisions pending on the 
Ranger program extension and the Mariner B flight, Cort- 
right concluded that the Office of Space Sciences should 
"initiate the lunar orbiter project at 1.7 million in PY 
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with existing technology. The SEB believed that the 



of any incompatible hardware for such critical work would 
Impinge upon mission assurance. 
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Yet the SEB found the Lockheed photo system to be 
almost ideally suited to its task. It was a space-pro 
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the work on the LEM proposal subsequently became available 


unmanned lunar orbit er. Boeing began 


4 


i 


c 

o 

u 

o 

o 

c 

u 

o 

u 


>> 0 ) 





0) 



X5 


0 • 


43 


rH 



<D 


cd 0 


o 


bO 


X3 

Ph 

<iH 

ftt^ 


u 


g 

03 

0) 

d 

0 

00 


o5 


(0 


X5 

0 


0 rH 





X3 

(U 

ft 

CO 


•p 

CQ 


1 

0> 

0) 

ft 

a 

<D 


0) 


< 

N 

0 

(d 

0) 

< o^ 

05 



CO 


K 


rH 


U 



< 

rH 

0) 

rH 

P 


O 



Jz; 

OS 


cd 

0 

0 rH 

<D 

0> 



c 

u 

00 

Ph 

rH p 

O 

•H 


<u 

d 

0 

0 

ft 

rH 

05 

rH 


43 



ft 


0> 

Oi 



p 

T3 

X5 

0 

rH 

P 

CQ 

d 



g 

0) 

U 

Cd 

CO • 


0) 


0 

(0 

43 

ft 

0 

0 0 

U 



p 


0 


•H 

0 • 

0) 

o> 



*0 

P 

U) 

P 

P 

4^ 

43*H 


rH 

0) 

(d 

p 

43 

• 

•H 

*P 

• 

05 

ft 

S 

•H 

0 

03 



rH 

00 

0 


0) 

0> 

p 

U 

bO 

C5 

0 

rH 

00 

0 

p 

00 0 

o 

C 

00 

P< 

0) 

0) 

m 


(d P 


•H 

o 

0 

> 

•H 


<D 

a bo 


IS3 

04 

U 

0) 

P 

0) 

P 

0 p 

cj 

tH 

0 

Qi 


•H 

p 

P 

P -H 

c 

rH 

U 



fH 

Eh 


6h P 

0 


P« 

00 


•H 



00 

rH 

+> 


p 

05 

P 


0 

P cd 



s 

•H 

43 

cd 

• 


p:x 

o5 





9* 


0) 

•H 



h4 


P 

(d 


bO 



00 


<1> 

•H 

0 

2 

cd 

>> 

o 

VO 

CO 

P 








p 

C 

X5 

0) 

0) 

o> 

0 o3 


rH 


0) 


CO 

P 

> 

•H ft 

rH 



00 


0 

p 

0 

> a 

o5 

Q-l 


0) 

0 

•S 


0 

5:4 D 

CO 

O 

0 


ffl 


<M 


Q> 0 

O 



ft 



0 

00 

p 

o« 




J3 

a 


p 

P bO 

o 

0) 

0) 

bO 

0 

0) 

00 

•H 

tH P 


§ 

C 

C 

•H 

p 

p 


•H 

Q< 

§ 

0 

•HI 

P 

00 

C 

P 

X5 0) 


p 

X5 

0> 

€d 


Si 

•H 

0 ) 0 

oj 

00 


0 

p 

00 

a 


X5 p 



X5 

PQ 

rH 


0) 

(1) 

Jh 

Oi 

0) 

cd 


(d 

p 


P 

0 0 ) 

o 

43 

43 

C 

> 


•H 

0 

0 P 

iH 

•P 


0> 

W 

p 

P 

H 

0) e5 

0) 


P 

jC 


u 

O’ 

ft 

03 

> 

bO 

•H 

3 

<l> 

5 

0 

a 

rH *N 

0) 

C 



0 

o> 

u 

0 

ft 

X5 

tH 




0 


0 

p 


u 



P 

(d 

0 


0 

O 

5 

0 


0 

ft 

p 

0 

u 





CO 

CO 

p 

CO 

0 





i. ‘ . J 



T3 

0) 

O 

U 

o 









a 


















'D 



1 

cd 



0 

p 


B 

rH 

0 








bO 

u 

n 

CD 

Q) 



Cd 



U 


0 



•rl 



1 




d 

d 

u 

o 

«P 

s 

Xi 



p 



bO 

TJ 

O 


o 

<iH 

0 


d 


u 


3 

O 

0 

u 









0 

0 

d 

0 



0 


0 


o 


P 

•iH 

p 


o 



Q) 



B 

*o 

T3 

TJ 

•H 


bO 

0 

P 



< 




P 

rH 

0 

Pi 

(D 

iH 

X5 


c 

rH 

0) 


rH 

> 

O 

d 

> 



s 

CO 

d 


0 

O 


0 




P 


cd 

•H 

Pi 

O 

0 

c 

•H 

•H 

•H 

O 


o 

< 

o 


p 

0 

P 

•H 


*P 

O 



Pi 


O 

P 

•H 

o 

P 

bO 

P 

•H 


o 

5z; 

•H 


•H 

Ph 


P 




P 


B 


rH 


P 

o 

Pi 

bO 

•H 

P 


0 

•s 

p 



•H 



0 



o 


O 

Cd 

0 

P 

CO 


0 

o 

0 

Pi 


u 

oo 

o 


d 

d 

0 

iH 

d 

o 


p 


O 

Sh 

> 

O 


bO 

u 

<H 

d 

0 



VO 

0 


0 


•2 

•rl 

p 


<D 




(D 

0 

0 


d 

bO 


0 



i» 

CTi 

rH 


P 

0 

a 

P 

0 

CQ 

XJ 



bO 

6 

T3 

•O 

iH 

•H 

O 

d 

0 

bO 


0 

rH 

0 


0 

p 

0 

•H 

p 

Jh 

P 



C 

Cd 


P 

U 

0 

P 

o 

d 

O 


rH 


0 


•H 

p 

o 

0 

CO 

(U 


c 


•H 

o 

bO 

P 

0 

o 

o 

•H 

•H 

P 


bO 

•» 



rH 


0 

d 


O 


o 


CD 


C 

CO 

Pi 

PC) 

p 

P 


O 


d 

o 

0 


P 


ft 

o 

a 


0> 

Qi 


O 

CD 

«H 


O 


Pi 

0 

•v 

P 


0 

CVJ 

P 


0 

0 


Pi 

0 

Q> 





p 

0 

0 


d 


P 

'd 

Pi 


kA 


P 


P 

d 

d 

0 

u 

s 

P 




p 

O 

U 

Pi 

0 

0 


0 



1 




0 

d 

d 

0 

bO 

>-• 


(/y 

• 



PQ 

0 



P 

0 

0 

0 


<- 

0 

d 


0 

d 

0 


O 

(U 

c 

C 

*D 

CO 

o 



P 


P 

U 

Pi 

P 


CO 

p 

0 






U 

XJ 

o 

o 

0) 

£ 

p 

•» 


O 




0 

P 


< 

B 

o 



cn 

0 

P 

PL| 

•p 

•H 

*t4 

CO 

(U 


CO 

CQ 

c 



d 

1 



a 

0 

d 


*3 

VO 

d 

d 



P 

P 

Cd 

iH 

p 

•H 

B 


• 

H 

o 


g 



o 

d 


0 

ON 

d 


u 


CQ 

O* 

p 

P 

0 

CO 

rH 


0 

•H 


o 



0 

0 

o 


0 

rH 


a 

0 


d) 



O 

bO 

>> 

•H 

u 

43 

d 

0 

rH 

O 


P 

p 

doj 


u 



0 

p 




C 

u 

c 

rH 


0 

d 

p 

p 


<IH 


p 


d 

• 

rH 

2 

d 

§ 

•H 


o’ 

OQ 

<u 

Qi 

Cd 

Cd 



0 


0 

0 

U 



d 

0 


0 

d 

0 

0 


cd 


CQ 

<D 


T? 

C 

T5 


> 

o 

*0 


0 


d 

o 


0 


P 


d 

U 


p 

Cd 

p 

B 


Cd 

0 


0 

p 


P 

Pi 


p 


P 

P 




0 

o 

p 

•t4 



<u 

CD 


0 

0 



0 

O 




d 

P 

•H 

0 


p 

a 




rH 

*0 

p 

rH 

CO 

Pi 

p 

0 


p 

0 

0 



d 


P 

P 

d 

0 


3 

u 


cd 

Cd 

CO 

P 

P 

CO 

p 

rH 

d 

p 

rH 

0 


rH 

0 

> 



nH 

(X) 

0 

0 

<u 

o 

C 

p 


•H 

•H 

1 


O 

0 


0 

0 


0 



O 

b 



p 

d 

p 


•H 


CO 

to 


p 

<M 

•tH 

Pi 


0 

rH 


0 


• 


d 

0 


0 

3 

•ri 

p 

bO 

to 


CO 

S 

bO 

•tH 

P 

e 



0 


o 

0 

w 

h 

0 

O 

• 

rH 

p 

rj 

Sh 

•tH 

rH 


O 

o 

•H 


u 

o 

0 

O 

P 

• 

Pi 

o 


0 

& 

•H 


Qi 

1 


3 

Pi 

Cd 

<u 

Pi 

u 

P 

bO 

0 

o 

p 

P 

P 

04 

O 

d 

0 

c 

S 


u 

a 

1 

O 

p< 

o 

(0 



Ph 


C 

Pi 


•H 





0 


d 

o 


0 

o 





o 


CD 


P 

•H 

1 


P 

P 

0 

e 

Ot 

p 

s 

P 

o 

O 

p 

O 

? * 


>» 

O 

Pi 


P 


Cd 

bO 

0 

0 


P 

> 



Pi 

0 




rH 


0*^t 

(d 

c 

X* 

O 

CD 

P 

• 

P 

bO 

u 

*d 

O 

O 

0 

0 

bO 

0 


d 


0 


0 

•HVO 

c 

cd 

4^ 

u 

P 


c 

P 

O 

cd 

o 


P 

d 

p 

d 

O 


rH 

d 

CQ 


P 

> <y\ 

3 




P 

'D 

o 


<M 

rH 





p 

•H 

O 


•rl 

•rl 

U 


P 

0 rH 

IP*' 

iH 

tj 

<D 


O 

CD 

•H 

bO 


<iH 


0 

d 



0 

0 

o 

d 

0 

bO 

• 




CJ 

W) 



N 

P 

C 

x> 

1 

d 

d 

0 

d 

d 

O 


p 

p 

O 

o 

*-> 

d 


Cd 

t4 

C 

o 

bO 


Cd 

•rH 

c 

u 

0 

d 

rH 

rH 

•H 

PQ 

U 

0 


« 

u 


0 

< cn 


Qh 

d) 

Cm 

C 

rH 

•H 

Si 

Cd 

0 

B 

fH 

P 

d 



o 


o 


cu 

P 

rH 

CO CVi 

bO 


rH 


O 

Cd 

»D 

O 


rH 

p 


0 

o 

d 

0 

u 

p 

p 

0 


1h 

d 

CO 

c 

o 

rH 

P 

B 

c 

Cd 

P 


O 

0 

0 

d 


0 

P 


0 


P 

u 

0 

d 

o >% 

•1*4 

p 

(d 

CO 

< 

Cd 

u 

CO 

P 

0 

0 

P 

0 


d 

EH 

d 

•H 

bO 

Eh 

0 

P 

0 

CVJ u 

P 



0) 





o 


w 

•H 


p 

•H 


o 

d 

d 


p 

O 

P 

0 

(d 

o 

o 

:u 


c 

B 

Cd 

•H 

B 



B 

o 

iH 


•H 

•H 

•H 


•rl 

pci 


a 

0) 

Pi 


ly 


CD 

o 

P 

P 

o 

0 


rH 

•H 

P 


p 

6 

0 


p 


d 

d 

U 

0) 

o 

Q) 


> 

u 

Cd 

Cd 

u 

p 

O 

•H 

P 

d 


0 

d 

o 


(h 


0 

0 

o 


P 

ffj 


0) 

<M 

T5 

T3 

<M 

p 

<IH 

<iH 


o 


d 

< 

« 


o 

O 

P 



VO 



the 220-man Lunar Orblter Team. He organized a tightly 


VSBi 





0) 





•V 




•H 



00 

1 

n 



TO 


CO 




1 

0) 

cd 






Cd 


0) 


<D 


g 

c 



cd 



0) 

0) 

0) 

U 

t4 

cd 






bO 

bO 

3 

q 

Oi 



u 



TO 



cd 

•H 




§ 

3 

(U 

<D 

3 


(U 

C3 

bO 


0) 

• 


4^ 

O 

> 

3 




3 

0 

x: 

rH 

U 

o 

3 


O 


rH 


(3 


4^ 

(d 

bO 

cd 

cd 

Cd 



0) 

• 


(D 

c 

00 

o 

O 

3 

3 

•H 

00 


no 

W 

I 

0) 

rH 

bO 

•H 

Oi 

P. 

s 


cd 

o 

• 

43 

u 

q 

3 


o 




3c 

cd 

g 

00 

U) 

TO 

xs 

03 


4^ 

s 




9 

tH 

o 

o 

0 

U 


00 


3 

bO 


u 

00 


s 


0> 


0> 

•» 

O 

U 

bO 

bO 

00 

Put 


3 

a 

Sh 


§ 

•H 

0) 

3 

O 

cd 


q 

<L> 

6 

o> 



4^ 


•H 

Ph 


u 

o 


0) 

+> 

•v 

u 

Cd 

iH 


CL, 

o 

o 

tH 


B 

•H 

c 

bO 

U 

.a 

0) 


43 

43 

03 

43 



ei) 

o 

+> 

S3 

0) 

o 


tH 



00 

U 

•H 

u 

00 


3 


0) 


q 

0 

4^ 

O 

00 

Oi 

-H 


•H 

cd 

bO 

u 

0 

03 

•H 


0) 


3 

• 

bO 

S 

Cd 

o 

>i 

1 — i 


h 


>> 

•H 

00 

3 

o 

W 


13 

cd 

'd 

(0 


4^ 


iH 

0) 






a> 

c 

H 

•H 

*9 

O 



• 

cd 


TO 


3 

Cd 

rH 

cd 

U 

3 

0) 

13 

q 


cd 

o 

1-^ 

o 

•H 


+> 


x: 




x: 

0) 


•H 


4^ 

3 



0) 




U 

0) 


Cd 

O 

O 



bO 



o> 

•H 

X5 


•H 

Cd 

o 

43 

3 


<D 


x; 


+> 

o 

fH 

U 


•H 

•H 

O 

XI 

0) 




0) 

0> 

4> 

£ 



0> 

43 

XI 

00 





3 

3 


<U 

o 


43 

VO 


o 



O 

u 


o 


U 



cd 



<U 

O 

bO 

O 

3 

TO 

O 


rH 


00 

X3 

x: 


O 

4^ 

0) 

0) 


0 


& 

(U 

o 

4^ 


U 

Cd 

•H 

43 

u 


3 

g 

•H 



<D 

Qi 

u 


O 

0) 

u 

tH 

o 

4^ 

cd 

n 

O 


43 

O 

0) 

0) 

0) 



•H 

<D 

00 

3 

T3 

00 

P< 

rH 

3 

Xi 

>> 

bO 

> 

GO 

0) 

Cd 

3 


K 

0) 

•H 

s 

rH 


•H 

0) 

•H 


cd 

3 

0) 

OO 

bO 

(D 

U 

4-> 

4^ 

(4 

*3 

3 


•H 



q 

g 

3 

O 

O 


3 

03 

*\ 

6 


bO 



(D 

0) 

Cd 


4^> 

00 

03 

9 

00 

3 


q 





CO 

cd 

0) 

cd 

LTV 

tH 

u 


TO 

O 

>> 

TO 



•H 


ON 

0) 

o 

q 

3 



<D 

I— 1 


43 

o> 

rH 

O 

•H 

d> 

3 

Qi 

o 

TO 

cd 

4^ 

•H 

rH 


(3 

x: 

Q> 




3 

o 

•H 

rH 

x> 

0> 


o 

xo 

•V 


cd 

H 

•H 

iH 

•H 

Cd 

o 





•H 


O 

4^ 

Cd 

O 

a 

3 


0) 

TO 

§ 

g 

cd 

C 

>> 

3 

Cd 

cd 

•H 


X2 

q 

(D 



•H 

iH 

D* 


O 

CO 


43 

XI 

Eh 


business in the area of lunar reconnaissance. He directed 
studies and preliminary designing in the development and 
definition of an unmanned lunar orbiting satellite designed 
to obtain high-resolution photographic data of the Moon’s 
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Photographic data were transmitted in a different way 
than telemetry data were. The spacecraft had two antennas 


that operated in the S-band at the frequency of 2295 mega 
cycles. Normally, when photographic data were trans- 
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levels which most components could endure. The temperature 
control system established an environment ranging from 
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skinned aluminized mylar and dacron thermal blanket that 
covered all equipment except the Canopus star tracker’s 
lens, the camera thermal door, and the components mentioned 
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Martin J, Swetnlck, Unmanned Lunar Scientific 
Missions, a Summary," November VJ , 1964. Dr, Swetnlck was 
a Lunar Program Scientist. 
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In the third stage stage of the metamorphosis the 
velocity control engine had been gimbaled, the change 
reducing its fuel requirement and allowing more room 
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excellence of the spacecraft's design. Faulty equipment 
and poor designs had been effectively rooted out during the 
testing phase of the program when potential problems in 
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subsystem integration had been exposed. 
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Report of the LRC and LeRC Lunar Orblter Shroud 
and Adapter Meeting, January 5> 1965# p.l. See also Lewis 
Research Center News Release 65-2, January 6, 1965 . 
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Prom February 24 through 26 , Langley held the Third 
Quarterly Review, During the review three meetings convene 
to examine the status of the spacecraft, the results of the 
Critical Design Review and the interrelations of the 
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Kosofsky pointed out that, as matters stood, if this time 
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CHAPTER VIII 

LUNAR ORBITER MISSION OBJECTIVES AND APOLLO REQUIREMENTS 
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Further Bellconim research during March 1965 produced 
a paper entitled "Apollo Lunar Site Analysis and Selection," 
which was transmitted to General Phillips. Pointing out that 
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would be the definition of the objectives and use of 
Lunar Orbiter and Surveyor for the Apollo Program's needs. 



desirable to set up a joint OMSP-OSSA Lunar Surface Working 
Group. It would report to the Apollo Program Office and to 
the Lunar and Planetary Programs Office. It would coordi- 
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1) Photograph two sites of each smooth- looking 
terrain class up to a total of eleven sites 
within the Apollo area of interest. 


2) Photograph Ranger VIII and any landed Surveyors, 

3) Photograph e? h site using a single pass wirn 
sixteen contiguous 1-meter-resolution frames per 
pass. 
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last 4 pictures in the take-up spool car 
t on command anytime during the mission. 
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NASA Associate Administrator for Space Science and Applications 
would have to make the final decision on the first mission plan 
for Lunar Orblter and that he would rely on recommendations 


rrom Langley and SOUC* Thei*efore^ the Lunar* Ox*biter* Program 
Office would be required to present a detailed, well-defined 
plan to the Surveyor/Orbiter Utilization Committee. ^9 
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different terrain types within the Apollo zone of interest 
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present a list of nine terrain types to he sampled 
photographically by Lunar Orbiter: 1) dark mare, 2) mare, 

3) mare ridges, 4) mare rays, 5) upland Unit-I, 6) deformed 
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results of the Langley meeting formed the foundation of the 
Lunar Orblter Mission A plan. 
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I mission, sampling various lunar surface areas in the 
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Langley had done a thorough job of screening each area for 
compatibility with Apollo and Surveyor needs and with 
Lunar Orblter photographic capability. The Committee 
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^ Memorandum from SL/Chairman, Planetology Subcommittee 
(Dr, Urner Liddel), to SL/Director, Lunar and Planetary 
Programs, Subject: Resolution on Lunar Orblter Scientific 
Missions, November 5> 1965. 






expressed surprise at this increase because NASA had been 
maintaining very close communications with Boeing.^® 

Langley had known early in February that the total 
estimated cost of the Boeing contract was about $94.8 
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The critical testing phase of the program would tell 
whether or not the original launch dates could be met. 
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the Space Flight Operations Facility, whose stations around 
the world would be used In Lunar Orblter flight operations. 
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major reviews took place In all areas of the Lunar 
Orblter Program; spacecraft subsystems, testing and Inte- 
gration with launch facilities, . and compatibility with Apollo 
and Surveyor requirements. The Deep Space Network, meanwhile 


had committed the Goldstone Echo site (DSIF 12) to the Luna 
Orblter Performance Demonstration Test throughout 1965. 
During this time Spacecraft C was given basic compatibility 
tests to check Its systems design with the DSN.^® 
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required that the DSN station provide "coverage of one pass 
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In addition to Scherer’s recommendation, Newell, NASA 
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programming for flight trajectory analysis and tracking) 
and inter-station compatibility tests. These activities 
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Relffel emphasized the necessity to have back-up 
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Surveyor Program personnel to verify landing sites and to 
place Surveyors in highly significant areas on the Moon’s 
surface to perform their missions. 
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since the time when NASA Administrator James E. Webb had 


officially approved the progreim brought all activities to 
the eve of the first launch. During the months from April 
to August 1966 Langley and Boeing completed the final tasks 
which preceded the launch. On July 25 program officials 
conducted the Flight Readiness Review at Cape Kennedy^ and 
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ment of the mission until the launch window of the following 
day. 
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at 19131 GMT, and at 20:04 the Agena fired Its 



The Canopus star tracker sensor proved to be one of two 
major problems during the Earth-Moon transit of the space- 
craft. On August 11 at 02:14:57 GMT, flight operations 
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of tests and experiments to correct or circumvent the anomaly. 
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the camera's lenses could catch a quick view of Earth 
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On January 5 the photo subsystem for Spacecraft 6 (the 
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The photographic mission ended on August l8 when the 


spacecraft made its last photograph and ran out of Blmat at 
11:20 p.m. EOT, In all it had successfully covered 5 Apollo 
sites, 36 science sites, 23 previously unphotographed areas 




photographs, each comprising two 


'■vaa 



objectives. Deputy Administrator Robert 
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The Lunar Orbit er Project Office at Langley sent 
idum to Scherer's Office on July 12 detailing the 
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time, data from Lunar Orbiter V would be available. If the 
mission was successful and the need for another mission was 
Insufficiently Justified, then the Lunar Orbiter Program could 
cancel the additional mission at a cost of about $4 million.^ 
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Yet both photographs were unrelated to the Apollo 
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A. THE SPACECRAFT 


vas 



A Lunar Orbiter spacecraft In testing in NASA Hangar S Clean Room at Kennedy Space 
Center. The spacecraft was mounted on a three-axis test stand with its solar panels deployed. 
The one-meter-diameter hIgh-gaIn dish antenna extended from the side of the Orbiter. 



The spacecraft's main equipment deck and fuel tank deck held vital components. The back 
of the photographic system casing ("Bathtub") shows below the fuel tanks, and portions of the four 
solar panels that supplied power to the systems can be seen stretching from beneath the spacecraft. 


vil 



to the same exposure times of 1/25, 1/50, and 1/100 second. The Kodak special high-definition 
aerial film, Typ' SO-243, had a slow exposure index of ASA 1.6. It was extremely fine-grain film, 
requiring low shutter speeds, but was also less susceptible to radiation fogging. The lenses were 
protected by a quartz window and a metal door. 
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m me center, in minutes it developed and fixed the film. Then it separated from the film and 
wound onto the spoked take-up reel to the right of the small drum. The camera film passed over 
the large drying drum at the bottom, where it dried in 11.5 minutes at 35° C before moving to readout. 
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APOLLO SITE SURVEY 
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LUNAR ORBITER II APOLLO SITE SEARCH 
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ApoMo Applications was later cancelled). 


D. LUNAR ORBITER PHOTOGRAPHS THE MOON 
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Copernicus viewed by the 3«meter reflector telescope at Lick Observatory, Mount Hamilton, 
California, appears as a bull's-eye in this picture. Lunar Orbiter views of this major landmark on 
the Moon's near side follow. 
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Lunar Orbiter H recorded this oblique view of the crater Copernicus while flying at 43.8 kilometers 
altitude, 240 kilometers due south of the crater. In the foreground is the “keyhole" crater Fauth, 20.8 
kilometers across and 1,372 meters deep. The southern rim of Copernicus is 42.8 kilometers north of 
Fauth. Copernicus is 96 kilometers in diameter and reaches a depth of 3,200 meters. The Deep Space 
Network at Goldstone, California, received this picture on November 28, 1966. 
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scientists much about the soil mechanics of the lunar surface, its cohesiveness and bearing strength, and 
the possibility of quakes as one cause of rock movement on the Moon. 
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On August 10, 1967, Lunar Orbiter V made this wide-angle westward-looking oblique photo of the 
elongated crater Messier and Messier A. These craters are at 47'' E longitude, 2 ° S latitude on the floor of 
Mare Fecunditatis. A double ray from the pair of craters extends westward for about 160 kilometers. One 
interpretation for the peculiar shape of Messier and the rays is that they may have been produced by a low- 
angle impact of a meteorite on the Moon. 
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ejected from the craters can be seen on the mare floor. Downslope movement of material 
in Messier shows some accumulation on the crater floor. Messier A is 13 kilometers across. 
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the camera's Mne-of-sight axis intercept was 31 .5^ The spacecraft was about 5,860 kilometers above 
the Moon in near polar orbit, so that the surface is not seen. The picture shows Italy, Greece, Turkey, 
the Mediterranean, the Red Sea, most of the African continent, Madagascar, India, and Central Asia. 
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effective film resolution was 76 line pairs per milli- 
meter, which gave 1-meter resolution through the 6IO mi 
lens and 8-meter resolution through the 80 mm lens und' 
predetermined contrast conditions on the lunar surface 
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Key to Overall Project Management Chart 
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CHAPTER X. MISSIONS IV AND V: THE LUNAR SURFACE EXPLORED 
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Icherer, Capt, Lee R. , Lunar Orblter Program Manager, 
Office of Space Science and Applications, July 31 , 

1967 (en route to Cape Kennedy, Florida, from Orlando, 
Florida, for Lunar Orblter V launch); August l 4 , 1967. 
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Elder, Theodore H. , Technical Administration, July l8. 
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The report points out that there is a difference be- 
twe^ the Moon's center of figure or volime and the center 
of its BASS* There appears to be a systematic excess of 
elevation of continental areas over maria, relative to the 
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